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TRENCH BACKFILL, BEDDING,

PIPE ZONE AND MULTIPLE

INSTALLATIONS

Finish grade

Trench foundation

stabilization, as required

"C" Pipe bedding,

see Table A

Top of subgrade

Topsoil or

as directed

Surfacing-match

existing material

Base material
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Up to 48"

48" to 72"

24"

One half (12)  dia. of pipe

GENERAL NOTES FOR ALL DETAILS ON THIS SHEET:

1.  Surfacing of paved areas shall comply with street cut Std. Dwg. RD302.

2.  For pipe installation in embankment areas where the trench method will not be

     used and the pipe is ≥ 36" diameter, increase dimension "B" to nominal pipe
     diameter.

3.  Pipes over 72" diameter are structures, and are not applicable to this drawing.

4.  See Std. Dwg. RD336 for tracer wire details (When required).

For pipes over 72" diameter,
see general note 3.
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(See general note 5)

24" max.
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RD335

STANDARD

STORM SEWER MANHOLE

MANHOLE WITH PRECAST CONICAL TOP

MANHOLE WITH PRECAST FLAT SLAB TOP

GENERAL NOTES FOR ALL DETAILS ON THIS SHEET:

1.  All precast products shall conform to requirements  of  ASTM C478.

2.  Standard precast manhole section diameter shall be 48".  Use 42" if specified by

     the Engineer.

3.  See Std. Dwg. RD345 for pipe to manhole connections.

4.  See Std. Dwg. RD344 for manhole base section.

5.  Adjust 24" maximum.

6.  All connecting pipes shall have a tracer wire, or approved alternate.

7.  See Std. Dwg. RD336 for manhole steps.

8.  See Std. Dwg. RD336 for details not shown.

9.  See Std. Dwg. RD356 for manhole covers and frames, manhole adjustment rings, etc.

10. Max. pipe diameter varies with pipe material.

11. See Std. Dwg. RD342 for shallow manholes.

12. Location, elevation, diameter, slope, and number of pipe(s) varies, see project plans.

Frame and precast grade ring(s) shall be

sealed with non-shrink grout, preformed

plastic or rubber ring to form a watertight seal

Provide manhole steps unless otherwise

specified. Concentric cone may be used

if steps are not required.

See general note 7,

(See Details "B" &  C" on Std. Dwg. RD336)

Joint type varies with manufacturer (Typ.)

All joints shall be sealed with non-shrink

grout, preformed plastic or rubber ring

to form a watertight seal

Tracer wire,

(See Detail "A" on Std. Dwg. RD336)

Pipe (Typ.)

(See general note 10)

Manhole base

(Precast base shown)

Base rock

Concrete bench,

slope varies: 12"/ft. min.

Precast riser(s)

(As required)

Precast

conical top

Tracer wire,

(See Detail "A"

on Std. Dwg. RD336)

Adjustment ring(s)

(As required)

Manhole cover and frame

Finish grade

Precast grade ring(s)

(As required) 24" max.

(See general note 5)
Varies (12" max.)

3
6
"

25"

48"

(42" if specified)

Pipe connection varies (Typ.)

(See general note 3)

8
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25"

Manhole cover and frame

Finish grade

Precast grade ring(s)

(As required)

Tracer wire,

(See Detail "A"

on Std. Dwg. RD336)

Tracer wire,

(See Detail "A"

on Std. Dwg. RD336)

Adjustment ring(s)

(As required)

Varies (12" max.)

Precast flat slab top

Precast riser(s) (As required)
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STANDARD MANHOLE DETAILS

Manhole cover and frame

Finish grade

Non corrosive

fastener for

tracer wire

(Typ.)

Tracer wire

Coil and secure wire to fastener.

Leave enough free wire to extend

18" above top of manhole cover

Precast conical top shown

(See Std. Dwg. RD335 for

precast flat slab top)

Tracer wire

Precast grade

ring(s)

(As required)

Adjustment ring(s)

(As required)

GENERAL NOTES FOR ALL DETAILS ON THIS SHEET:

1. All precast products shall conform to requirements  of  ASTM C478.

2. Standard precast manhole section diameter shall be 48".  Use 42" if specified by the

    Engineer.

3. See Std. Dwg. RD345 for pipe to manhole connections.

4. See Std. Dwg. RD344 for manhole base section.

5. Adjust 24" maximum.

6. All connecting pipes shall have a tracer wire, or approved alternate.

    Place tracer wire directly over pipe centerline and on top of the pipe zone material.

  7. Steps shall conform to requirements of ASTM C478.

      When H=42" or less omit steps.

      See Detail "C" for alignment of steps, and manhole cover and frame.

  8. See Std. Dwg. RD335 for details not shown.

  9. See Std. Dwg. RD356 for manhole covers and frames, manhole adjustment rings, etc.

10. Max. pipe diameter varies with pipe material.

11. See Std. Dwg. RD342 for shallow manholes.

12. See project plans for details not shown.

Manhole cover

and frame

Finish grade

2
1
2
"

Lowest flow line

See plans for X (measured

azimuth right from lowest

outfall pipe), or as directed. 

Manhole steps

Manhole cover and frame

(Align with steps)

Lowes
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tfal
l pip

e

2
6
"
 m

a
x
.

1
2
"
 

s
p
a
c
in

g

H
 v

a
r
.

83
8"

6"

Var.

13" to 16"

8
3
8
"

Var.

13" to 16"

(See general note 6) (See general note 7)

See ODOT's QPL for acceptable alternate manhole steps.

NOTE: No conflict with pipe align with available shelf.

(See general note 7)

DETAIL "A"

TRACER WIRE

DETAIL "B"

MANHOLE STEPS

DETAIL "C"

PRECAST CONICAL TOP

OR

PRECAST FLAT SLAB TOP

AND MANHOLE STEPS ORIENTATION

FRONT SIDE

PLAN

PLAN
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(For invert channel details, see precast option at right)
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STANDARD MANHOLE

BASE SECTION

PRECAST MANHOLE BASECAST IN PLACE MANHOLE BASE

SECTION B-BSECTION A-A

A A B B

Tracer wire,

(See general note 11)

2
"

2
"

2
"

#3 bars,

12" cc max.

4
"

2
"

1 - #4 Hoop
#4 bars, 12" cc

(Both ways) Pour concrete against

undisturbed material

2"

Joint type as required

Tracer wire,

(See general note 11)

2 - #4 hoops

Channel

(See general note 2)

Shape channel to match

bottom half of pipe

48"

(42" if specified)

8"

8
"

m
in

.

4
"

1
"

Tracer wire (Typ.)

(See general note 11)8"

4"
3 - #4 hoops

Outside of base may

be round or octagonal,

at the option of

the contractor

Lap 10''
All reinforcement shall be 2"

clear of nearest face of conc.,

unless otherwise shown.

48"
(42" if specified)

#4 bars, 12" ctr. ctr.

(Both ways)

#3 bars,

12" ctr. ctr. max.

2
"

(T
y
p
.)

48"

(42" if specified)

INVERT             CHANNEL

8"

min.

Channel

(See general note 2)

Shape channel to match

bottom half of largest pipe

Tracer wire,

(See general note 11)

6" min.

See general

note 12

Concrete bench,

slope varies: 12"/ft. min.

Tracer wire,

(See general note 11)

Base rock

Construct invert channels to

uniform flow lines with gradual

transition sections.

As measured at inner manhole wall.

May occur in manhole base section

and/or riser(s).

Tracer wire (Typ.)

(See general note 11)
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GENERAL NOTES FOR ALL DETAILS ON THIS SHEET:

1. All concrete shall be commercial grade concrete.

2. Channels shall be constructed to provide smooth slopes and radii to outlet pipe.

 

3. Bases may be precast or cast in place.

4. Max. pipe diameter varies with pipe material.

5. Use on 42" and 48" diameter manhole.

6. Extend pipe into manhole and grout smooth.

    Pipe(s) may extend 2" max. beyond the interior manhole wall.

7.   Location, elevation, diameter, slope, and number of pipe(s) varies, see project

      plans.

8.   All precast products shall conform to the requirements of ASTM C478.

9.   See Std. Dwg. RD345 for pipe to manhole connections.

10. See Std. Dwg. RD336 for manhole steps details.

11. See Std. Dwg. RD336 for tracer wire details.

12. At spring line of pipe, extend channel up to crown line on 12:1 batter.
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N/A 14-JUL-2014



Effective Date: June 1, 2022 - November 30, 2022

The selection and use of this 

Standard Drawing, while de-

signed in accordance with

generally accepted engineer-

ing principles and practices,

is the sole responsibility of 

the user and should  not be

used without consulting a

Registered Professional En-

gineer.

CALC. BOOK NO.

the current Oregon Standard Specifications

All  material  and workmanship shall  be in accordance withNOTE:

DATE REVISION  DESCRIPTION

OREGON STANDARD DRAWINGS

2021

SDR DATE

r
d

3
4

5
.d

g
n

  
  

  
 2

0
-
J
U

L
-
2

0
2

0

RD345

PIPE TO MANHOLE CONNECTIONS

CONNECTION OF RIGID PIPE TO MANHOLE CONNECTION OF FLEXIBLE PIPE TO MANHOLE

SECTION A-ASECTION B-B

B

B

PLAN

A A

SECTION B-B SECTION A-A

B

A A

B

PLAN

Tracer wire

(See general note 6)

Concrete invert channel,

slope var. (See general note 7)

Grout

Grout (Typ.)

Concrete invert channel,

slope var. (See general note 7)

Pipe joint (Typ.)

(See general note 8)

Tracer wire (Typ.)

(See general note 6)

Pipe zone (Typ.)

(See general note 15)

Pipe zone (Typ.)

(See general note 15)

18"

max.

18"

max.

Concrete invert channel,

slope var. (See general note 7)

Tracer wire (Typ.)

(See general note 6)

Pipe joint (Typ.)

(See general note 8)

Grout (Typ.)

Concrete bench,

slope var. 12"/ft. min.

Concrete bench,

slope var. 12"/ft. min.

Concrete bench,

slope var. 12"/ft. min.

Concrete invert channel,

slope var. (See general note 7)

Concrete invert channel,

slope var. (See general note 7)

Tracer wire

(See general note 6)

Concrete bench,

slope var. 12"/ft. min.

Resilient connector

(See general note 9)

Concrete bench,

slope var. 12"/ft. min.

Resilient connector (Typ.)

(See general note 9)

Tracer wire (Typ.)

(See general note 6)

Resilient connector (Typ.)

(See general note 9)

Concrete invert channel,

slope var. (See general note 7)

Tracer wire (Typ.)

(See general note 6)

Pipe zone (Typ.)

(See general note 15)

Pipe zone (Typ.)

(See general note 15)

Concrete bench,

slope var. 12"/ft. min.

8.   When rigid pipe is used, the connecting pipe shall have a flexible, gasketted and unrestrained joint

      within 18" of manhole wall.  Joint type varies with manufacturer.

9.   When flexible pipe is used, install resilient connectors conforming to requirements of ASTM C923.

10.  See Std. Dwgs. RD335, RD336, and RD338 for details not shown.

11.  See Std. Dwg. RD336 for manhole steps details.

12.  See Std. Dwg. RD342 for shallow manholes.

13.  See Std. Dwg. RD344 for manhole base section.

14.  See Std. Dwg. RD356 for manhole covers and frames, manhole adjustment rings, etc.

15. Pipe zone varies, see Std. Dwg. RD300.

GENERAL NOTES FOR ALL DETAILS ON THIS SHEET:

1.   All precast sections shall conform to requirements of ASTM C478.

2.   Manhole base sections may be precast or cast-in-place.

3.   All concrete shall be commercial grade concrete.

4.   Location, elevation, diameter, slope, and number of pipe(s) varies, see project plans.

5.   Max. pipe diameter varies with pipe material.

6.   All connecting pipes shall have a tracer wire, or approved alternate.

      See Std. Dwg. RD336 for tracer wire details.

7.   Invert channels shall be constructed to provide smooth slopes and radii to outlet pipe.
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PLAN PLAN

SECTION B-B

SECTION C-C

(Frames available in standard or suburban pattern)

SECTION D-D

PLAN

COVER PLAN

FRAME SECTION

COVER SECTION

PLAN

 

 

S

S

SECTION A-A

CAST IRON SUBURBAN MANHOLE COVER & FRAME

BOLT-DOWN (FOR TAMPERPROOF AND WATERTIGHT)

CAST IRON TAMPERPROOF & WATERTIGHT COVER

MANHOLE ADJUSTMENT RING

STANDARD MANHOLE COVER & FRAME

DETAIL "A"

STANDARD MANHOLE GRATE

A B B

C C

D

D

A

5.  See Std. Dwg. RD360 for manhole frame adjustment.

6.  See ODOT's QPL for alternate manhole adjustment rings.

7.  Manhole grate allowed only in locations not subject to bicycle or pedestrian use.

8.  See ODOT's QPL for alternate bolt-down products.

NOTE:

Coat outside of frame with asphalt,

where frame is to be placed in conc.

pvmt., conc. gutter, or walk.
11

2" min.

3" max.

Watertight
Tamperproof

(2 holes max

for sanitary

covers)

See detail "A"

7
8"

Sanitary

2 holes max.

243
4"

243
4"

27"

25"

23"

241
2"

303
4"

3
"

23"

243
4"

25"

27"11
2" Pickhole

Storm

7
8
"

7
8
"

1
2
"

For use on local streets only, as specified

Manhole cover

Flat rubber washer,

3 required per cover

1
4" neoprene

gasket, omit for

tamperproof cover

11
4" O.D. stainless steel washer,

 18" thick, 3 required per cover

Manhole frame

Std. depths 11
2", 2", 21

2" & 3"

Matl. to be grey cast iron ASTM A 48,

Class 35B. Tolerance on non-machined

surfaces to be |0.06", see general note 6

*

Mfg. initials & heat

number designation

1
8" preformed

mastic sealant

Machine to true

bearing all around 7
8
"

1
3
1
6
"

1"1"

25" (36")

243
4"

2"

2"

31
4"

23"

241
2"

6"

2
"

1
8" clearance

1"
1
8"

chamfer

11
2" min.

3" max.

3
4"

3
4"

1
2
"

7
8
"

1"
1"

23
8"

3
4"

3
4"

3
4"

33
4"

1"

1
4
"

2
7
8
"

1
"

3
4"

3
4"

3
4"

Cover & frame to be machined

to a true bearing all  around.

1
8" clearance

7
"

11
4"

13
4"

Machine finish all

around for true

bearing on frame

2
1
4
"

7
8
"

1"

17" dia.

243
4" dia.

11
2"

openings

1
"

For use with Standard Manhole Frame

(See general note 7)

For use with Standard Manhole Frame

MANHOLE COVERS AND FRAMES

GENERAL NOTES FOR ALL DETAILS ON THIS SHEET:

1.  Tamperproof covers required on sanitary or storm drain manhole where located 

     in pedestrian ways or easement areas. Covers for sanitary manholes shall have

     2 holes maximum.

2.  Watertight covers required if located where cover may be submerged (no holes).

3.  Covers and frames shall be stamped with manufacturer's initials, heat number and

     point of origin.

4.  See Std. Dwg. RD336 for manhole steps.

NOTE:

3 required, equally spaced, 12"x11
2" pentagonal or hexagonal head,

bronze or stainless steel. Install frame so that one bolt boss is located

over the manhole steps (See general note 8).

36" min. diameter cover is required for manholes with

 depths of 20' or greater. (See general note 4)

See detail "A"
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MANHOLE FRAME ADJUSTMENT

Asph. conc.

wearing course

Asph. conc.

base course

Conc. manhole adjustment rings

(Or others listed in ODOT's QPL) as reqd.

Mortar 2" max.

(See general note 10)

See Alternate "A"

Raise as dir.

Manhole cover

& frameC
u

t 
li

n
e

C
u

t 
li

n
e

Finish grade

#4 bar

or hoop

11
2" min. (Typ.)

3" min.

(Typ.)

Asph. conc.

Thkn. - 2" min.

12" min.

Asph. conc.

Thkn. - 2" min.

12" min.

Backfill  with early strength

P.C. concrete

(Min. 12" thkn.)

Backfill  with early strength

P.C. concrete

(Min. 12" thkn.)

Conc. manhole adjustment rings

(Or others listed in ODOT's QPL) as reqd.

Raise as dir.

See Alternate "A"

Mortar 2" max.

(See general note 10)

#4 bar

or hoop

11
2" min. (Typ.)

3" min.

(Typ.)

12" min. 12" min.

Finish grade

Asph. conc.

wearing course

Asph. conc.

base course

C
u

t 
li

n
e

C
u

t 
li

n
e

Manhole cover

& frame

Asph. conc.

wearing course

Asph. conc.

base course

Backfill  with early strength

P.C. concrete

(Min. 12" thkn.)

Conc. manhole adjustment rings

(Or others listed in ODOT's QPL) as reqd.

C
u

t 
li

n
e

C
u

t 
li

n
e

12" min. 12" min.

Finish grade
Manhole cover

& frame

Raise as dir.

See Alternate "A"

Mortar 2" max.

(See general note 10)

3" min.

(Typ.)

11
2" min. (Typ.)

#4 bar

or hoop

#4 bar

- 2 each

Cut line

Manhole cover &

frame
Manhole cover &

frame

Cut line
#4 hoop

- 2 each

D
ir

e
c
ti

o
n

o
f
 t

r
a
v

e
l

12" min.

1
2
" 

m
in
.

(T
yp
.)

Manhole frame

Conc. manhole

adjusment ring

Manhole

Mortar 2" max.

(See general

note 10)

GENERAL NOTES FOR ALL DETAILS ON THIS SHEET:

1.   Cover manhole with building paper and const. asph. conc. base course and wearing courses.

2.   Saw cut square or circular excavation around manhole 12" min.  from manhole frame.

3.   Raise manhole cover and frame to finish grade by installing conc. manhole adjustment rings

      and leveling mortar, as shown.

4.   Backfill with early strength Portland Cement Concrete. All concrete shall be commercial grade

      concrete.

5.   Protect from traffic loading until conc. has cured to 3000 psi.

6.   Apply tack coat to edges of existing pavement before installing patch.

7.   Finish joint with asphalt seal and sand.

8.   See Std. Dwg. RD336 for manhole steps details.

9.   See appropriate manhole standard drawings for details not shown.

10. Use epoxy for synthetic grade rings.

11. See Std. Dwg. RD336 for tracer wire details.

12. See Std. Dwg. RD356 for manhole covers and frames.

PLAN

SQUARE CUT

PLAN

CIRCULAR CUT

METHOD "A"

METHOD "B"

METHOD "C"

ALTERNATE "A"
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FILL HEIGHT TABLE

FOR CIRCULAR CONCRETE PIPE
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42

ALLOWABLE  FILL HEIGHTS

FOR  CIRCULAR  CONCRETE  PIPE

HS 25 - 44 LIVE LOAD

REINFORCED

PIPE

PIPE

DIAMETER

(INCHES)

GENERAL NOTES FOR ALL TABLES ON THIS SHEET:

1.  Maximum height of cover is greatest vertical distance from top of pipe to finish grade.

2.  Minimum height of cover is least vertical distance from top of pipe to subgrade.

3.  For ODOT, pipes with diameters greater than 72" must be reviewed by the Geo-Environmental

     Section.

4.  For ODOT, pipes with maximum cover greater than those shown in the Tables shall be approved

     by the Senior Standards Engineer.

5.  For multiple pipe installations, see Std. Dwg. RD300.

6.  Open ends of pipes normally require a site specific design, and may require special treatment

     (Sloped ends, culvert embankment protection, paved end slopes, safety end sections, or other

     measures).

     See special details or Standard Drawings as called for on plans.
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FILL HEIGHT TABLES

FOR PVC PIPE

GENERAL NOTES FOR ALL TABLES ON THIS SHEET:

1.  Maximum height of cover is greatest vertical distance from top of pipe to finish grade.

2.  Minimum height of cover is least vertical distance from top of pipe to subgrade.

3.  For ODOT, pipes with maximum cover greater than those shown in the Tables shall be approved by

     the Senior Standards Engineer.

4.  For multiple pipe installations, see Std. Dwg. RD300.

5.  Open ends of pipes normally require a site specific design, and may require special treatment (Sloped ends,

     culvert embankment protection, paved end slopes, safety end sections, or other measures).

     See special details or Standard Drawings as called for on plans.

SOLID WALL PVCPIPESOLID WALL PVCPIPESOLID WALL PVCPIPE

PROFILE WALL PVCPIPE

SOLID WALL PVCPIPE

SOLID WALL PVCPIPE

SOLID WALL PVCPIPE

PIPE SOLID WALL PVC

SOLID WALL PVCPIPE
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TYPE 2, 3 AND 4
SEDIMENT BARRIER

A

PLAN

NOT TO SCALE NOT TO SCALE

A

F
lo

w

sand bags

Biofilter or

F
lo

w

BARRIER SPACING

INSTALL PARALLEL ALONG CONTOURS AS FOLLOWS

ON SLOPE

SPACING

MAXIMUM

%  SLOPE%  SLOPE

10% Flatter

10    %     15

15    %     20

20    %     30

Steeper than 30%

1:10 or Flatter

  10     X     7.5

 7.5    X     5

 5     X     3

  Steeper than 1:3  

300'

150'

100'

50'

25'

BIOFILTER BAG / SAND BAG BARRIER - TYPE 2 AND 4

SECTION A-A

Flow
Pt. "A"

Pt. "B"

Countersink 3"

(Type 2 only)

2 stakes per bag

Slope

L

2"x2"x36" stakes

PLAN

SECTION A-A

FIBER ROLL BARRIER - TYPE 3

A A

12"

overlap

Stagger joints Wattles

4' max.

Stake spacing

12" Overlap

Flow

Flow Flow

1
2
"

Countersink 3"

Flow

Slope

Pt. "B"

Pt. "A"

Barr
ier s

paci
ng (s

ee ta
ble)

2"x2"x36" stakes

   Type 4 - Sand bags

   Type 3 - Wattles

   Type 2 - Biofilter bags

    point "B".

    elevation of point "A" is less than or equal to the elevation of 

2. For Type 2 and Type 4 barriers, space bags (L) so that the 

    placed on paved surface.

    undisturbed ground a min. of 12". Omit stakes if bags are 

1. For Type 2 barrier, drive stakes flush with top of bag and into

NOTES:

Effective Date: June 1, 2022 - November 30, 2022
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CITY
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McMINNVILLE

1.

2.

3.

4.

5.

6.

7.

8.

9.

higher wind speed shall be used.

Localities may have adopted wind speed higher that shown on this map.  Those 

River Gorge winds shall be designated 110 mph areas.

Areas in Multnomah and Hood River counties with full exposure to Columbia 

All areas with full exposure to ocean winds shall be designated 110 mph areas.

The Interval Height (Kz) is 30 ft. 

special wind regions and shall be examined for unusual wind conditions. 

Mountanious terrain, gorges, and ocean promontories are classified as 

The mean recurrence interval is 50-Years. 

The Exposure Catagory is C.

The wind velocities shown above are 3-Second Gust wind velocities.

to account for locations in the State with special wind regions.

the wind speed map shown in Figure 1609 of the 2007 Oregon Structural Code 

and Traffic Signals", Appendix C, Figure C-3 and Section 3, Figure 3-2. It uses 

"Standard Specifications for Structural Supports for Highway Signs, Luminaires

The wind velocity map as shown is adapted from AASHTO 2001 4th Edition - 
See Note 8

Lattitude 45° 30'

I-84 (Hwy 6) at M.P. 229.24

OR 11 (Hwy 8) at M.P. 15.89

Longitude 118° 30'

Note 7

See 

- 85 mph - 95 mph - 105 mph - 110 mph
See notes

7 and 8

NOTES:
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SUPPORT INSTALLATION
SQUARE TUBE (PSST) SIGN

PERFORATED STEEL

5752 10-JUL-2017SDR DATE
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0.15X Min.

(Typ.)
3'-0" Max. 9'-0" Max.

X

Y

2'-0" Min.

 

 

0.15X Min.

(Typ.)
3'-0" Max. 9'-0" Max.

Z

 

4
" 

M
a
x
.

2'-0" Min.

9'-0" Max.

No scale No scale

No scale

No scale

for base type

Requirments

See Base 

Center 

Sign Area 

for base type

Requirments

See Base 

Sign Area Center 

for base type

Requirments

See Base 

Sign Area Center 

3 Second Gust Wind Speed (TM671)

165

136

1

330

272

2

95 MPH

Number of Posts

79 158

105 or 110 MPH

132

109

1

264

218

2

63 126

119

1

238

196

2

57 114

364

215

1

728

430

2

250

292

172

1

584

344

2

200

263

155

1

526

310

2

90 180

Number of Posts

1 2

Slip

SlipSlip

231 462 185 370 167 334

261 522 209 418 189 378

Square Tube Size

2"-12 ga.

98

SlipSlip

*

Square Tube Size

2"-12 ga.

*

125 100

357

294

3

171

501

396

327

3

189

555

Number of Posts

495

408

3

237

693

85 MPH

Number of Posts

789

465

3

270

567

876

516

3

300

627

1092

645

3

375

783

3 Second Gust Wind Speed (TM671)

95 MPH

Number of Posts

105 or 110 MPH

Number of Posts

85 MPH

Number of Posts

Anchor

Anchor

3

N/A

Slip

Slip

Slip

Square Tube Size

2"-12 ga.

*

(Typ.)

requirements.

for hole 

See Note 4

Anchor

3.  N/A - Do not use this option.

  foundation details.

2.  Slip - See Drawing TM688 for PSST slip base 

  foundation details.

1.  Anchor - See Drawing TM687 for PSST anchor 

1.

2.

3.

4.

5.

6.

7.

8.

9.

12.

11.

10.

Signals 4th Edition, 2001, 2002, 2003, and 2006 interim revisions.

Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic 

Perforated Steel Square Supports are designed in accordance with the AASHTO 

TM671.

The design basic wind speed (3 second gust) shall be according to the wind map shown on 

recommendation and based on crash testing.

Material grade for base hardware connection shall be according to the manufacturer's 

Steel post shall have a minimum yield stress of 50 ksi.

General design parameters are Kz = 0.87, Cd (sign) = 1.20, and G = 1.14.

Permanent signing uses an Ir = 0.71 for a recurrence interval of 10 years.

Temporary signing uses an Ir = 0.45 for a recurrence interval of 1.5 years.

The sign width to sign height or sign height to sign width ratio shall not exceed 5.0.

Posts protected by barrier or guardrail do not require slip bases.

temporary signs refer to TM822.

For horizontal and vertical clearances of permanent signs refer to TM200 and of 

SINGLE POST ELEVATION TWO POST ELEVATION

THREE POST ELEVATION

PERMANENT PERFORATED STEEL SQUARE TUBE TABLE

TEMPORARY PERFORATED STEEL SQUARE TUBE TABLE BASE REQUIREMENTS

GENERAL NOTES:

"-12 ga.2
1" & 24

12

"-10 ga.2
12

"-12 ga.2
12

"-12 ga.2
1" & 24

12

"-10 ga.2
12

"-12 ga.2
12

" - 12 ga. detail.2
1" & 24

1* - See 2

Square Tube 

Perforated Steel 

" - 12 ga.2
12

Square Tube 

Perforated Steel 

" - 12 ga.4
12

"-12 ga.2
1" & 24

12

"-10 ga.2
12

"-12 ga.2
12

" - 12 ga. PSST.2
1length inside of the 2

" - 12 ga. PSST to extend entire 4
12

" diameter holes at 1" spacing on each of the 4 sides.16
7Use 

" - 12 GA. DETAIL2
1" & 24

12

Accompanied by dwgs. TM200, TM671, TM687, TM688, TM689, TM822

Steel shall be galvanized according to ASTM A653 with coating designation G90.

( X * Y * Z ) in ft³  - Maximum

( X * Y * Z ) in ft³  - Maximum
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1.

4.

5.

6.

7.

2.

3.

*

*

granular material

well compacted 

Backfill with 

Tube

3"x3"x7 ga.

1/8" A36 Vane plate

general material

well compacted 

Backfill with 

No scale

"
4

3

4
"

d
6
 "

1
/
4
"

9"

1' - 0" 

No scale

4
" 

M
a
x
.

dip galvanizing process.

(2/3)*D for the hot 

plate at (1/3)*D and 

same side as the vane 

holes in the tube on the 

Drill (2) 3/8" diameter

Vane plate

excavation.

through center of 

Vane plate located 

either side of tube.

to vane plate on 

Sign Face parallel 

D
ir
e
c
ti
o
n
 

o
f 

T
r
a
v
e
l

Backfill with selected general backfill meeting the requirements of 00330.13.

Solidly ram and tamp the layers into the excavation area around the post.

Excavate the hole to 6" deeper than the requried depth and backfill the bottom

Replace and finish the surface around the vane anchor to match the surrounding surface.

6" with well compacted granular material meeting the requirements of 00330.14.

Use the 3 second gust wind speeds shown on TM671 for the site specific sign location.

Reference TM681, TM687, and TM688 for additional PSST details.

PSST Vane anchor design in accordance with the 5th Edition 2009 AASHTO Standard 

Use this design only for Temporary applications.

The PSST Vane anchor shall not remain permanently in place.

The temporary PSST vane anchor shall be hot-dip galvanized after fabrication.

Reference TM822 for temporary sign placement.

General design parameters are Kz = 0.87, Cd (sign) = 1.20, G = 1.14, and Ir = 0.45 for

Signals. 

Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic

a recurrence interval of 1.5 years.

Align the vane anchor in the hole to a vertical position.

The space around the vane anchor shall be backfilled to finished ground surface.  

Place backfill in layers not greater than 6 inches.

Dampen during placement if too dry to compact properly. 

installed in the 3" x 3" x 7 ga. anchor.   

Requires a 2 1/2" x 2 1/2" x 7 ga. tube 

Square Tube Size

2"-12 ga.

"-12 ga.2
12

"-10 ga.2
12

"-12 ga.2
1" & 24

12

2'-6"

3'-0"

3'-0"

3'-6"

d

PLAN

DEPTH REQUIREMENTS

VANE ANCHOR DETAIL

General Notes:

Post Embedment Installation:

Accompanied by dwgs. TM200, TM671, TM681, TM687, TM688, TM822

for 3/8"φ bolt
7/16"φ holes 
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Use aggregate wedge when abrupt edge is 2 inches or greater.

four feet wide protect longitudinal abrupt edge as shown.

When paved shoulders adjacent to excavations are less than

 

NOTES:

shoulder, as far as practical.

Place cart / generator / power supply off of the 

on 10' spacing. 

Use six tubular markers in shoulder taper 

outside shoulder, where practical.

Install Flagger Station Lighting beyond the 
 

NOTES:

 

NOTES:

2" or GreaterExtg. pavement

aggregate base rock

Shoulder or 

message sign  (PCMS)

Portable changeable

20' 

100'

4' B(III)R

Temp. Plastic Drums

Lighting

Flagger Station

50'

10' 

Markers

28" Tubular 

Place roll-up signs in advance of barricades.

plaques to the sign face using hook and loop fasteners.

If roll-up signs are used, attach the correct (CW21-9)

throughout excavation area at spacings shown.

Continue signing and other traffic control devices

"RIGHT" (CW21-8C) riders with "LEFT" (CW21-8A) riders.

8' B(III)R barricades with 8' B(III)L barricades and replace the

If the excavation is located on left side of traffic, replace the

abrupt edges of 1 inch or greater.

or other roadway work.  Use abrupt edge signing for longitudinal 

Abrupt edges may be created by paving, operations, excavations 
 

NOTES:

 

 GENERAL NOTES FOR ALL TCP DRAWINGS:

for max. spacing.

See TCD Spacing Table

Temp. Plastic Drums

for max. spacing.

See TCD Spacing Table

28" Tubular Markers

UNDER TRAFFIC

UNDER CONSTRUCTION

TM09-01 04-JAN-2022

EXCAVATION ABRUPT EDGE SIGN (PCMS) INSTALLATION

PORTABLE CHANGEABLE MESSAGE 

LIGHTING DELINEATION

FLAGGER STATION

Sl. 1:3

TAPER TYPES & FORMULAS

TEMPORARY BARRIER FLARE RATE TABLE

TAPER FORMULA

Merging (Lane Closure)

Shifting

Shoulder Closure

Flagging (See Drg. TM850)

Downstream (Termination)

"L"

"L"3
1"L"/3 or 

50' - 100'

Varies (See Drawings)

"L"2
1"L"/2 or 

the Speed from the Tables below:

Use Pre-Construction Posted Speed to select

 

For Lane closures where W <  10', use "L" value for W = 10'. 

NOTES:

Limit spacing adjustments to 30% of the "A" dimension for all speeds.  

When necessary, sign spacing may be adjusted to fit site conditions. 

Place traffic control devices on 10 ft. spacing for intersection and access radii. 

NOTES:

SPEED (mph) MINIMUM FLARE RATE

M I N I M U M     L E N G T H S     T A B L E

"L" VALUE FOR TAPERS (ft)
BUFFER "B" (ft)W = Lane or Shoulder Width being closed or shifted 

20:1

19:1

18:1

16:1

14:1

12:1

10:1

9:1

8:1

FREEWAYS

70

65

60

55

70

65

60

55

50

45

40

35

30

25

1000

1000

1000

1000

700

650

600

550

500

450

265

205

150

105

1000

1000

1000

1000

840

780

720

660

600

540

320

245

180

125

1000

1000

1000

1000

980

910

840

770

700

630

375

285

210

145

1000

1000

1000

1000

1000

1000

960

880

800

720

430

325

240

165

365

325

285

250

365

325

285

250

210

180

150

125

100

75

SPEED (mph)
W = 12 W = 14 W = 16

TRAFFIC CONTROL DEVICES (TCD) SPACING TABLE

20 - 30

35 - 40

45 - 55

60 - 70 700

500

350

100 100

350

500

700

15001000 2640

700

500

350

100 20

20

40

40

40

Device Spacing (ft)

Max. Channelizing Sign Spacing (ft)
SPEED (mph)

A B C

CW21-8A

(As noted)

36x18

C
W
2
1
-
7

(Mount on TSS)

(As needed)

42x18

CW21-8C

OR
C

W
2
1
-
9

Plaques

CW21-9

Abrupt edge

8' B(III)R 8' B(III)R

 mi.4
1 mi.4

1 mi.4
1

EDGE

ABRUPT

RIGHT
LEFT

(Roll-up sign)

(As needed)

EDGE

ABRUPT 32x11

32x11

32x11

CENTER

RIGHT

LEFT
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W/60, S = Speed, W=WidthS  45: L = WS, Speeds < 45: L = ≥ formula, for Speeds 
For Shoulder closures where W <  10', use "L" value for W = 10' or calculate "L" using 

2 To be accompanied by Dwg. Nos. TM820 & TM821.

Combine drawing details to complete temporary traffic control for each work activity.

Do not locate sign supports in locations designated for bicycle or pedestrian traffic.

High speed highways have a pre-construction posted speed of 45 mph or higher. 

Low speed highways have a pre-construction posted speed of 40 mph or less. 

All other signs mounted on barrier sign supports shall not exceed 12 sq. ft. in total sign area.

All diamond shaped warning signs mounted on barrier sign supports shall be 36" by 36". 

background of all temporary warning signs. 

Use fluorescent orange sheeting for the 

All signs are 48" x 48" unless otherwise shown. 

to indicate traffic movements.

Arrows shown in roadway are directional arrows 

sequential arrow boards.  

Place a barricade approx. 20' ahead of all

shown are the minimum required.

Signs and other Traffic Control Devices (TCD)

SDR DATE

TYPICAL ABRUPT EDGE DELINEATION

Smart Work Zone Systems 

Portable Traffic Signals 

Detail as shown is used for trailered and non-crashworthy components of:

barricade may be omitted when PCMS is placed behind a roadside barrier. 

Use six drums in shoulder taper on 20' spacing. The drums and

Left shoulder, use Type B(III)L

Right shoulder, use Type B(III)R

Use the appropriate type of barricade panels for PCMS location. 

Install PCMS beyond the outside shoulder, when possible.
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sheeting on rail

encapsulated lens

White and orange
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"

45
°

24" min.

direction toward which traffic must turn in detouring.

it is desirable that the stripes slope downward in the

Where a barricade extends entirely across a roadway,

at an angle of 45° in the direction traffic is to pass.

Markings for barricade rails shall slope downward

directions from the center of the barricade.

slope the chevron striping downward in both

Where both right and left turns are provided for,

local road users. 

across roadway unless access is required for 

may be used.  Extend barricades completely 

For full roadway closures, the C or LR barricade 

NOTES:

Traffic Traffic

(For approaching traffic)(For approaching traffic)

(For approaching traffic)

Traffic

(For approaching traffic)

Traffic

01-JUL-2020N/A

BARRICADE RAIL LAYOUT

DIAGRAM FOR BARRICADE PLACEMENT AND SLOPE MARKING

BARRICADE NOTATION

B(III)R

LT. SIDE - L

CLOSED - C LT. / RT. - LR

RT. SIDE - R

TYPE I TYPE II TYPE III
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the current Oregon Standard Specifications

All  material  and workmanship shall  be in accordance with

is signed according to the TCP. See Dwg. No. TM844.

closed and a temporary pedestrian accessible route (TPAR)

Do not place barricades in sidewalks unless sidewalk is 

facility is properly closed and signed. 

Do not block bike lanes or shoulders unless the 

space is limited.

Use 4' Type III barricades where horizontal

Use barricades from ODOT Qualified Products List (QPL).

Rails must be 8" min. to 12" max. in height.

For rails less than 36" long, 4" wide stripes shall be used.

from barricade.

Ballast shall not extend above bottom rail or be suspended

may be placed on lower frame to provide additional ballast.

Sandbags (approximately 25 lb sack filled with sand)

GENERAL NOTES FOR ALL DETAILS:

DATE

   Barricade type

Barricade

 on the roadway

 Indicates barricade placement
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4"x 4"x 12'

 
2 - 2"x 4" @ 45° angle

2"x 6"x 37"

36"

Sandbags

 per side  (typ.)

 lag screw

"x 3"8
31 - 

per side  (typ.)

" dia. bolts8
32 - 

screw per side  (typ.)

"x 3" lag 8
31 - 

per support  (typ.)

"x 3" lag screws8
32 - 

"x 37"2
1"x 54

3

sign (typ.)

48"x 48"

sign area of 20 sq. ft. or less.

Use Double Post TSS for a total

NOTES:

per support  (typ.)

2 - 3/8" dia. bolts

per support  (typ.)

2 - 3/8" dia. bolts

4 - 2"x 6"

40"

7
2
"

"2
12 - 4"x 4"x 5

NOTES:

"
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1
1
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-
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7
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-
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1
1
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-
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"

5
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-
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"

2' - 8"
Sandbags

2' - 6"

A

"4
1

" - 12 ga. PSST2
12

" - 12 ga. x 4" PSST Stub2
12

PSST Stub

" - 12 ga. x 4" 2
12 A

See DETAIL A

" - 12 ga. PSST4
12

" - 12 ga. PSST4
12

sign (typ.)

48"x 48"

per support  (typ.)

" dia. bolts8
3Two,  

support (typ.)

joining brace and

" dia. bolt 8
3

NOTES:

1 - 2"x 4"

1 - 4"x 4"x 4"

2 - 2"x 4"

1 - 4"x 4"x 4"

1- 2"x 4"
40"

6
0
"

Sandbags

lag screws

"x 4"8
34 - 

4"x 4"x 10'

"x 3" lag screws8
32 - 

2"x 4"x35" @ 45° angle

2"x 4"x 6"

"x 3" lag screws8
32 - 

"x 4" lag screws8
34 - 

" dia. bolts8
31 - 

" dia. bolts8
31 - 

" dia. bolts8
32 - 

" dia. bolts8
31 - 

sign (typ.)

36"x 36"

" dia. bolts8
32 - 

TEMPORARY SIGN SUPPORT GENERAL NOTES:

Sheeting

Retroreflective

1
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-
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"
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-
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"

1
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-
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"
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-
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"

Sheeting

Retroreflective

5
' 
-
 0

" Sheeting

Retroreflective

7
' 
-
 0

" 
(m
in
.)

and Right sides)

Sheeting (Left

Retroreflective

NOTES:

SIGN POST REFLECTIVE SHEETING PLACEMENT

Sheeting

Retroreflective 
Sheeting

Retroreflective 

N/A 01-JUL-2020

TM821
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2
1

signs. Do not mount signs on Type II or III Barricades.

Use Single Post TSS for mounting "Business Access" (CG20-11) 

Use Single Post TSS for a total sign area of 12 sq. ft. or less.
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TEMPORARY SIGN SUPPORTS

Sheeting may be applied directly to post material; or applied to a rigid, lightweight substrate, then securely attached to the posts. 

for wood post TSS's. Use 2" wide sheeting for PSST TSS's. 

Apply sign post retroreflectivity to each TSS post facing front; and to the left and right sides of the TSS, as shown. Use 3" wide sheeting 

and "DO NOT ENTER". For "STOP" and "DO NOT ENTER" signs, used red ANSI Type III or IV retroreflective sheeting on the TSS posts.

Apply fluorescent orange, ANSI Type VIII or IX retroreflective sheeting to TSS posts, as shown, for all temporary signs, except "STOP" 

Use A325 Bolts or equivalent.

welding. Repair Galvanizing according to ASTM A780.

designation G90. Remove Galvanizing from steel before 

Galvanize steel according to ASTM A653 with coating 

All members shall have a minimum yield stress of 50 ksi.

Use PSST TSS's for a total sign area of 16 sq. ft. or less.

Society (AWS) D.1.1.
Weld steel according to American Welding

" - 12 ga. x 4" PSST Stub.2
1inside of the 2

" PSST4
1Do not use bolt to secure 2

" - 12 ga. x 4" PSST Stub.2
1inside of the 2

" - 12 ga. PSST to extend entire length 4
12

See Dwg. No. TM204 for flag board mounting detail.

(25 lb. max per bag) (min. 100 lbs per side of each TSS).

Place a minimum of 50 lbs of sandbags on each of the four TSS supports legs. 

when signing is not needed for more than 3 days. 

sign 90 degrees away from approaching traffic. Remove TSS from roadway 

When sign is inconsistent with current work zone conditions, cover sign: or turn 

Do not place or stack ballast more than 24" above the ground.

See "Temporary Sign Placement" detail on TM822 for sign installation heights.

four sides (S4S) and free of heart center (FOHC).

For wooden TSS's, use either Douglas Fir or Hem Fir, which is surfaced 

Do not locate TSS's in locations that block pedestrian or bicycle traffic.

Do not tip over TSS at any time.

SDR DATE
Double Post Perforated Steel Square Tube (PSST) Single Post

DOUBLE POST DETAIL PERFORATED STEEL SQUARE TUBE (PSST) DETAIL SINGLE POST DETAIL

Front Right Left Front FrontRight Left Side

(No Scale)

DETAIL A

B

B
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A A

    (No scale)
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other than concrete.
Follow manufacturer recommendation when installing signs on barrier

Do not use clipped signs.

Weld steel according to American Welding Society (AWS) D.1.1.

Place support at connection between two concrete barrier sections.

Use for supporting a maximum 12 sq. ft. of total sign area.

Support fits both 32" and 42" tall "F" barrier.

All structural steel shall conform to ASTM A36.

and pinned when not in use.
Drill additional holes so sign can be rotated 90 degrees

01-JUL-2020N/A

To be accompanied by Dwg. Nos. TM670, TM671, TM687, TM688 & TM689. 

according TCP Design Manual, MUTCD, ADA, or as directed.

Do not block bicycle lanes, sidewalks, or TPAR's with sign supports. Maintain minimum widths for these facilities
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